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Abstract of JP1 11 21 924 

PROBLEM TO BE SOLVED: To positively 
prevent dissolution due to the local battery 
reaction of a conductor circuit and to inhibit 
failure such as disconnection, by forming a 
covering layer and a roughened layer 
sequentially from a conductor side on the 
surface of a conductor circuit. 
SOLUTION: A roughened layer 1 1 is provided 
on the entire surface of conductor circuits 4 
and a through hole 9, and a resin filler 10 is 
applied to both surfaces of a substrate 1 by a 



printing machine, thus filling the filler between 
the liquid circuits 4 or into the through hole 9 
and curing it by heat treatment. Then, the 
roughened layer 11 is removed and both 
surfaces of the substrate are planarized by the 
resin filler 10, and a covering layer consisting 
of Cu-Ni-P alloy and the roughened layer 11 




consisting of Cu-Ni-P alloy are formed on the 
surface on the land of the exposed conductor 
circuits 4 and the through hole 9 an then an Sn 
layer is formed on the surface, thus positively 
preventing solution due to the local battery 
reaction of the conductor circuit and improving 
the connection reliability between an inner- 
layer conductor circuit and a via hole. 
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H*fFI»#0>ttH] 

u 

SK±«Rl*e>;»ifcSMiE|ElJSH:, -ta>*H5l-*#«!W»fe 
5 HtffEififlSg t ffiff « Sr ^ LTt^ $ V * 5 

TT?*54feJR«: l «EU:*trAJMt> L< liJteM 
**, *WKj*Sn-CV^Si4:*rW«i:-fSIII*«l*fc 

[ff*3®5] WIE«flWiroff*H:l~10/im-C*)9, 
jrtffE&fWf WJI^Ii 1 ~ 5 /i mX'hZ if 1 ~ 4 » 

*S«Hfr&£«r«attftftS-H:"C, &«g*3 «fct>*»fcJl£r 

u -ero^m^ffitw, =s/-iryu*3j;t>*y 



(2) #8f?*F 11-121924 

2 

[fft#JS9] *flcEHS*SR^e,itfca;«fi: v «fl3*U 

[000 1] 
[0002] 

5p4 - 55555 ^#l3|IB^SixTV'>5«t5*^ft»-J;!3 

•3jS-f-^£lrJ:i9 x #Jf ft Lfc7r-f ^ ^felw 
[0 0 0 3] r^ip^^ffiT-SSit^^S^gT-y 

-283860^$8lr{4. ^^^-XrCu-Ni- 
P*»e>***H*-&4fe»o*SrJi(ili-r.i^J:»>, ^w^tfr 

[0 0 0 4] LA»Lfc/JSe>, ^<^Cu-Ni-P75^b^C4$t 
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3 

z> \z tb it <? , m mmmmmm zwp&gttim xmtmm l 

-<Dot?4g£, mtM&^^lLV? Hyf^JlCil 
{fclUSgtfSSHteU Cu-Ni-P<DfW-£&&o#JfTifc8 

[0 0 0 5] iroip'feWHSrSEIH-e^SSIfftL-C, 
*W#&H:, 5fetc:#M 5 P9-130050-i-^»c:*sv>T, Cu 
-N i - P *» & 4 3£Mfc£-&/I co^ffi £ ^ Xfiifc* o # L 
-C, «MW«r*XJi^»BH-3*S*:*3lSbfc. 

[0006] 

*{*:|l|gS^«!P«>o*fflt«±V«f«l¥«>o#«|-C«j«S 
[00 0 7] SWlis «fflHlKw^gsm 

•So 

[00 0 8] 

nw&&<nmtm& x t>** x« \z x o r sn 

Tl/^VCirtrfc!?, ^ofcft, fl^M*-^, Cu- 

saw?* 5 t»5»u-r, ^awj&as^atfi 1 

1-3 ± b tummmm^^n b-cMaBwrajH&flfft-e 

-So 

[0 0 0 9] -*-£*>*>, #»9!0>KB*J«H:» SXT(Dt 
*5t>-Cfc-5o 

(1) *ffls]SS^|gJt &ft££K-htdlMi61*j|;W&j££ 



(3) - 11-121924 

mfrmfr ?>«*c»*stftt45 ism i fefts sr^-r 

[0 0 10] 4*5, ±|B (1)*fc{4(2) fcfiB*W>*JB:r 
/0 f t ^v«T-e*5AJRSriaw±*tfA«Ji'bb<tt* 

3Mi 1 —10^ mT-fo 9 > Wl&lfi'fliJgWff^li 1 ~ 5 n m 

[ooii] (3) mft®m*mir<bintLmm±\zmmm 

(4) ««|§I!g^Rit&nftiX«±tzJlintfi«MiS:^jft 
$5>»c:*«)JiMI6(Wi±»wi»flE|BllSS:»figbT*]i 

x\ *<Dm#®mmvbtitc.miR±.\zmNim&m&& 

»»±«ci»i*:|llSSr»JEi8;bT. *«±fc»lte)ih,fc8K*: 

mi-zifitmAtmkw&tm*ftvxnfzft\mm-z r 

40 [0 0 12] ±15 (3)*fcl4(4) tClE«c»i!lit7J 

WttfJwSMb, b<l±»«b4^ 
^rW^ftrielK^E^, ffl, = y it>*y 

stssr, MNmi, m\\&m, =77^i> ^y^ 

50 *6brt^, ^Wfeo#7K^I^7*y ^SrJtb4*sf> 
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[0013] 

B^SMfcSU ^7hxyfy i 9 ft®#f.fe}g?i£ i 

#-*-5r.i:M:ftv\, -tixifc^ #389!<E>#/f7'y>'ME 
HMK-Ctt, »{M«»IWM»rtJIi»#:|EWi:-'Vr*-- 
/HQ«>ttfFWMKjBBi-«!ftK7A^9ift-r« - t lift 

[ooi4] :roi54*«WC*3V^, MIBlfiM 

14, = S>-7vK a^h, t U< |4ffi-=S"5'VU- y > 

[ooi5] *»Wfc*iv^r, fiflJitt, AWtttKiS 
[0016] r^titLtii > ia-^-y^/w-yv 

©*ft^S©I, -5"^^*) L< tt='<A-h*»&ftS 

-y v»tf^^e>^5ifi'fiiJgA s *igT'*)5. 

5>^<t?H^I2I (|2|19#HS) tr^-f-. ifiOEKr^-f-H^EI 

(Cu, Ni, P) = (100, 0, 0 ) , (90, 10, 0 ) , 
(90. 0, 10 ) T-H*tv5ffifflrtWt>Wi5SJ:vs 

[0017] *^r*i±. m&&ikm<o&miz, 

[0018] *>"ft:ffi|6]^^ J; (5 < ^o^* >K1 

pypM., =u v >r,\,^ fa, 

[00 19] £ftfc<o&J|)M^U<l±|*fcJUi<Dff$tt 



(4) tefflW- 11-121924 

6 

[0020] JsBHCttVvC* fltHE«SS<OJ?^»i l ~ 
10/z m-efc 9 , tUfEffi-fUf CDJ5#-I4 1 ~ 5 n mXfoZ Z. 

ai^ftfst, *#isiBfflfc3^ttjemro*^*ji« 

JO t . JIIHMIfJBi&tM £ L- < ft 9 . & 

\z < <ft3 ^f>T-fc^„ 

[00 2 1 ] *38Wtr43V^T» *(tt3B&SK:« SMS® 

kvxm--vf*-v>'&&!B&]&}$rrzm&, ftb 
mzmtm t tta-= s/^/w- y ^«f^^®*^ 

■tZWr&Vib^ZJjmzo^^XsflW-tZ* *&w<o$m 
r. 1 1= J: 9 . «-«^A«)«»»T?H:, *f«^A E o 

ftft&&<om£Mi&X'\±mkm*Mf&-i-z> z. t \z*z a 

[00 2 2] ±fE*o#7k^fiSW:, m^^^Mfe. 

tn^ir 2.2X10-2- 4.1X10-2 mol/1 , 2.2x 
10- 3 ~4. 1 X10-3 mol/1 , 0.20~0.25 mol/K 0.01 
~0.2mol/l t^5i9tiILti3<iJ:A514L 

mmt L-cii, be^i ~4o g / 1 , mm-vtrA' o. i 

~6.0 g/1, ^^>®?10~20g/l , *ffiy>@?^10 
-100 g/l, *?SSM0~40g/l , ffBJgtt?W0.01~ 

i o g / 1 t>L> ft 5 mm.i#,<D ft o t is *m \ r t 
lv\ ft*j, #ffigtt*ji:bTi±, r-fe^w>-&*^y 

14, BflffItfiWt-7-f/-/u 440, f— 
— /U 465, -y— 7^ 485^Sfc5o :»7tfuy 
y ^"=5f l^>^#ffiei4?PJl4, 2, 4, 7, 9-:r h 
40 7^f ^ -5-x>^ -4,7-^^— /K 3,6-v/^/u -4- 
-3, 6-^^-— ;i^©7**y^*- /Hw, 

[00 23] 
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(5) 
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CH, 



(CH,)« CH-CHj-C-C^C-C-CHi (CH 3 ) 2 

'J L(OC 2 H 4 )n— 



HO-<C 2 H« O) m- 



OH 



*&u-c^?> o.5~io#&i;r^=Sv<yy ymcti; 
«>HUXf4£-C»iHKJI i4o TftlUI &ffii&-rz>o r. <7? 

b & ssjss** xvmtm &&i$,x% s <t>-c*> 

So &3b\ ±IE8ii)tt» l~5»HlEl©fl^t?atb 
< r±*#l$lK:*K«:»ftS-e:3 ' t \z i. <9 ft o . 
[00 2 5] #3§0§-ei4, *M*5J:t«lftiS:»rtt 

BifeR^T* 0.1-2)! mmarosng^ff^snso * 

10 0 2 6] *3BWei±, &#!§]8&1&BH-SSIB«fJ!g 

Mil, s?, mm&eM£rzz.b\z£*). m^mm 

(0 0 2 7] r<73«l®»*o#ffi^?PJtwS3V^T, 

So 

[0028] wf&t^gt urii. j.^=3f #y 

I*, ^jji-x/u^^^V (PES) ftifi&SWbft 



[0 0 2 9] JfcK, ^iHtra^s^y >• Ma*MS$rS3 

ic?^xx.>y?^yvxmmzj&f&-tz>jjmtet'fctb 

s?igE-rsii*5-e#So ^>w-*-^it;3r 
mi*>&WE\i&maiffim*iEmztvx. ^m&zm& 

[0030] (2) &c: s striE(i) -ef^Kb/ciEi»S«w 

v^ri^a* U\ 

[0031] o) Mf$.vtcmwm*b<>%m&mmmz&. 
«eut«, &m\z.fc^x'<<i7-*—j\,mj$t.mMu*WLrt 

[0 0 3 2] (4) ^(i, flMtUfclWnE»»*UI«>*ffiK: 

#&-r s * ^ * i/ffinm* iwtk^timan^xox 

VgS* y ? Aft if) SrfflV^r.t*sa*UV\ 
50 [00 3 3] (5) tt^AftflBSr&^L^EIkX 
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[0 0 3 4] (6) «IS»it>o#ffl«5tffle©*65 

(7) iCDAot u-^ h<D&&/$ffi£ttflF&o»jR$:ffi 
S*bl\, 

(8) sewr, *o#u5?^ns:BSf*ufc«» mmtmm 

(9) *»W-e», *tNE(8) T^bfcSlttlllKw^ffi 

[0035] aomiw, rw»K±{3SH»flgite^et 
(ii)$e>tr, stria o)~(8) <DT.m%m*>mvx£t,iz 

[0 0 3 6] JgA_h<£>ffcBJf2 N t$Tf^f-C^ffiJ:W 
o£7fl*»*IJi«:«Mfcbfc«. tt«6R8:ft-5U £>o# 

[0 0 3 7] ft*3, ^@gSroJS$B«?&5J^fcJ:'5^* 

m\-m<$\< *x*am zmw-rzo 

[00 3 8] 

imrnw 

a. mmm^^mmmmmmo<omm 

k. ^42500) <d25%t* » Mm&Gomm&. iS* 

§15, MAM 0. 5S*SB*5 i (JtNM P Sr»#?I-& bfc 
@. ^vU-X/u^jj-V (PES) 40MMUh^tf 



(6) #Bf?SF 11-121924 

®. w ? yv-^mtm wmfctfm* 2E4mz-cn) 5 a 

fee 

[0039] b. yj ^ vw.mmomg.-Jjm 

(1) J¥£ lnrnffltfvx^tfii-yffim&tH-iBT (tr^-v 

(EU#H&) o £i\ r^®!6i»e«SrKy^ 

lLt^^-*-*«L t «g?S8?r^ife}c 
ffil v<^-yti:iyf y^fS r t H i ? , Sil© 
PiffifcirtJWH^-^SrJ&fcbfc (B2#RR) , 

(2) rt««A<#— ^4«r»j*bfc*K&*»v*U 
bfcgl, NaOH (10g/l) , NaCI02 (40g/l) , NaaP 

04 (6 g /i) frHMtfs (jfMkW) a, *#ih]&§4, 

(3) WJ|g5E4R<l10Sr. £K 1 Offiffit'EPWJIf Srffi^TM 
^-rSiirtdJ; t), ^(e]SS4rafo?)VM±^^— 
9rtfc3E*U JMIMlHSSrfTo-CBMfcbfc. BPt», 

vm±*a— ^9rt(^5E«$ti5 (EI3#J$.) , 
[0 0 4 0] (4) UME<3) <0«HBfcl**.fc3HE©/tiB 
^bWm& (H*a-fk#S{) Sr7lV>fc-<yubf-v 

^9^7^ K*ffi{i:i|»J!B3£«?Rl10*s«e>/£V^J; 5trWlg 

«<0f|fi 1 ^(0ffi{c:oVNT'blRHt(- : ffoyc 0 -5-bT, 

9 $ *xfc»J!g^*»J10*5 «t ^^EK 4 

ilWftftil 1 Sr^5fe bTS«MffiSr^JlM5E«SiJ10{CT 
fflftL. Wffi%«JH102:«f|c|s]lS4fiiS^&4UI11«r 
^bT^«Fb, /P9rt«5i:»J!B**3W10 
*saft^i11Sr^b-C«*bfcai«Sr»yt (04#fiP.) 0 
[004 1] (5) »HJbfc**HIlS4i3j;W^/u 
— yU9 (759 V KW^ffi('J5$ 5 ^ mCOCu-Ni- P-g- 
40 ^^e>^-5^«S110 , J?[$2/im(OCu-Ni-Ptf^ 
£*»&ft$fifl^11:fcJ:tffi*bJ111*ffifcJ¥<55 0.3pm 
(OSnSSr^ttifc (ISl5#flS, SnSl^ov^TfiEl^b/i: 

^^Air^^ej^Ste^^T-Mab-C, PdttI 
Srf+#b. i<o«jKSrStt^bfc«. «fflMH8g/l, 

JKBfSiy-Jr^ 0.6g/l , ^^>®?15g/l, ftffiy^ 
^hy?A29g/l, *?@S31g/l , #ffiStt?PJ 
( 0 AM t-7-f/-* 465) 0. 1 g / 1 , 
50 pH=9*»e>*S«f«tf»o#W^«i»U -^a«Sr 
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3SffH18S4*5«tU t ^-'W— SU9 <D9 ^ FO&mzCu— 
Ni-P0ttM11O . fcftJBIISMRttfc. SfeK, *-7 
7s"ft*X0. 1mo I / 1 , ^RStl.Qmol/ 1 , ?fiS50 
"C» pH-1.2 W*#T?Cu-Sn«»Rl£;$*, fi-fkSII 
oStffilrJ?:;* 0.3Mm?>SnJf SrlSltfc, 
[0 0 4 2] (6) *E<DP5B5»^ At?fSffibfc«f»»«) 

T?20»ia4WtL-r*»b, 60'C-C3fl»«)ft«lSrtTofc (El 
6#HS) . 

(7) MIB(6) 100 ^m0WHR«sppjgiJ 

iw J; «3 500mJ/cm 2 T?8l5feLfc. r*t*:DMDG?8i0re 
*Xu- ««MJ|K: lOO^m^co 

^MffiffiTklfem-J^aOOOmJ/cm 2 T?R3fcU APfftftyS 

mmm^&ixitMn (/M7*-/ng^HP6) 

i-*ff$5Oi*m<0JiHttaBtt*S OftttJHJI) 2«r«fcft 
Lfc (B7#flB) o ^-fT*— /wir^SBBP 6U: 

14, B*Lfcvv*X*o#/i&»#»fc:»tii5*fc. 

[oo4 3] (8) mma) <»mm%Mi,tz.w&*. soo 
g / 1 «^ n A^tc:7o < c-ejaafL.r, mmmmmmcoffi 

i*L-ca»e>*iJisv*Lfc (H8#i) o $p>tc, msitm 
® rtfc j: 0, ®p^««iiie^S2<D*aiti 

.fcTJ^ 7*-;ufflMP 6 wrtflSffifcttttSE&fl-ttfc. 
[0 0 4 4] (9) WT<Offi^W«l«^*6o#m't'{-S 

Jt (H9#fi8) „ 

EDTA 150 g/1 

20 g/1 

HCHO 30 ml/1 

N a OH 40 g/1 

a, a' -t'fy ^u 80 mg/ 1 

PEG 0. 1 g / 1 

70 < Cw8£M|g-C?30# 

[0045] do) mie o) x-nm istzmmmmtbozm 

* £«cB Lt, lOOmJ/cm* T-fiSft, 0. 8 %&k8t± b ]) 
7^-eS*telL, u-v 1 ^ h 3^rt${tfc (01O# 



[0 0 4 6] (11)oV^-C\ »T«§#t' ; 



(7) 1$ B8¥ 11-121924 

72 

BESS 180 g/1 

fi£g$l 80 g/1 

(T hry^ ^-Y jffip D n£ > KG 
L) 1 ml/1 

SSft^S 1 A/dm 2 

«FM 30# 

[0 0 4 7] (12)*o#Uv?X h 3 Sr5%KOHT*fiISS 

(13) *#:|lllS5Sr»fifcU*:36«Sr, S&IEC5) tiiroffi 

fcStHM1 10 , J?^2Mm<OCu-Ni-Pff^ 

?> * 5 mtm 1 1 *5 «t 1 1 comm^m $ o. 3 

ixm^SnSSr^Jtfc (EI13#Hg) 0 

(14) tWE (6)~(13)tDIig£|gfJ)li-r $ b 
20 fcJJis>5IMWa(S«:»j*U £*xy I'MEilWKSrKjft 

Lfc (014~18#fig) . {ML, SJdittaftSrfTfoft** 

[004 8] (Jt«M) SHJ£0lJroiS(5). (13) W&Siw 
0. 5 m m OCu - N i - P nft'S&fr h tt 5 fi-fUf 1 1 *3 J: X* 

mm\mm\z.mz 0.3 M mwsnsw^srsait^r 

[004 9] ^JSCSJ, *««tf«ii Lfc^/I/ y ^ me 

<fc Vte&mMFf- WSumz. J; «5 U WflcEBS«?*«|© 
^(coV^-CSt^UTto ^Wi^*, 5£J£0iJ<E>#-ji/y V 

lt> it«5M<o#gxy vhEiwK^ov^-cttv -mm 

[0 0 5 0] 

^0 JB*fflslKi/MT*-/u«)«tt««lttSrrtI±UfcS6BE 

[02 ] **Bj^*^5#sxy ^ hiaift«w#si5tx 

[0 3 3 *38W^*»*»S^]i7 p j; V hE*WR©#»5fiX 
50 [04] **Wir*»*»4*Ji7 f jJvna»4R©45-«JtI 
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[El 6] **Bi:m#I^y ^FEj»4E^#«JftX 

[El 7 ] ^WlzfrfrZ&myV > hE*ft*«>*»i6X 
g£^-TEI-efc£o 
[08] **M^^**«^y^hEII«^#«3tX 

[El 9] *&W\zfrfrZ>&m7 } J VhEj§ft«<D£.${atX 
@Sr^-f-EI"CS>^o 

[EI10] **Mlc^«#»^y vhEI»«o*«3SX 
g&^-TEl 

[EMU **M^^*#»^y^hBI»*R<7?#«3SX 
g^^-TElT-fo^o 

[EI121 *^^M^#iyy v hE»«<D#«3Sx 
[EI13] ttmzfrfrz&m-?!) v hE«*<0#«i6x 

SSr^fEI'efe^o 
[EI14] #§tm\z**A*Z&M'7 l J ^hB»S^#«5SX 

[EI15] *¥£W\zfrfrZ>&m7}) > MB*ttE<a#»iiX 
SSr^-rEI-Cfo^o 

[Ell] 



B 




(8) 11-121924 

[Eii6] i&m\z.frfrz> i &M'7y >- hmm&<D&$tTgT. 
g§r^i13"e&5o 

[EI17] #SBi:d*«#ary ^hEi»*<D#»36X 
^^-f-ElT-fo^o 

[Eii8] *Kw\cfrfrz&myv > hia^«^#S£5£x 

^£r*1-EIT*fc£o 
[E119] Cu-N i -P^^ffi^Sr^-TH^iElTfc 

76/ l 

3 £>o#U^*h 

6 /VT^^ISP 

7 /<>f7*- A* 
8 

9 /u 

no 

12 M®«?tf>o£BI 

13 «ff»o$R 
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